Background: Little is known about the Canadian public's perspective regarding clinical trials. Methods: We surveyed 1602 Ontario and British Columbia residents to ascertain their understanding of and willingness to participate in clinical trials. Results: Clinical trials are regarded positively with overall perceptions that they provide societal and personal benefits. Most respondents were somewhat (49%) or very willing (19%) to participate in a clinical trial. This increased with age and level of education. It was also greater among those with poor or very poor health, those with multiple chronic conditions, and those who had previously been invited into a clinical trial, all of which were correlated with age. Still, there was room for improvement in awareness and understanding of clinical trials. Forty-three percent of those surveyed felt not very informed or not at all informed and 37% had no opinion regarding clinical trials. Respondents would most often turn to their treating physician if considering participating in a clinical trial and least often to social media. Conclusion: While Canadians' views about clinical trials are generally positive, they are somewhat muted and a significant minority feels poorly or not at all informed. They are less willing to participate in clinical research than Americans and are roughly equivalent to Europeans. While clinicians are the top choice for learning about clinical trials, they have little or no training and little time for this role. As we move toward integrating clinical trials into the practice setting, these issues of time, training, and resources must be addressed.
Background
Canada has adopted a strategy for patient-oriented research that integrates research into the health care system and clinical practice. 1 Clinical trials are the gold standard for answering questions about what therapies do and do not work. Yet clinical trials in Canada and elsewhere struggle to meet enrolment goals, slowing down our ability to answer those questions around effectiveness of therapies. 2, 3 Declining enrolment into clinical trials has been identified as a priority issue to be addressed in Canada's Strategy for Patient-Oriented Research. 4 There are many possible reasons for this decline in enrolment, including a lack of public awareness of clinical trials in general, lack of ready access to clinical trials, and willingness to participate by eligible patients or healthy participants. [5] [6] [7] [8] There is currently very little information regarding the understanding and attitudes of the Canadian public toward clinical trials. Two Canadian studies chiefly sampled patients or their significant others rather than the general public. 9, 10 A third study included Canadians as part of a general North American survey, but the number of Canadian participants was not reported and, on communicating with the senior author, we were advised that the number of Canadians in the survey was "negligible." Consequently, those wishing to understand attitudes toward participation in clinical trials in Canada have had to rely chiefly on data from the United States and elsewhere. 8, [11] [12] [13] Clinical Trials Ontario (CTO) and Clinical Trials BC i surveyed residents of Ontario and British Columbia to determine their awareness of clinical trials, their perceptions of the benefits and risks associated with potential participation, and their willingness and motivation to participate in a clinical trial. This survey was one component of a greater patient and public engagement strategy to help these organizations better understand reasons for participation in clinical trials and to develop mechanisms to increase patient and public engagement with and participation in clinical trials.
Methods
Clinical Trials Ontario and Clinical Trials BC developed the survey and contracted with Ipsos Canada to administer the survey electronically, drawing from registered users of the i-Say online survey rewards community, operated by Ipsos. 14 The target sample size was 1600 panelists-800 in British Columbia and 800 in Ontario. Stratified sampling was used, based on age, gender, and region. Details of the panel construction and sampling process are available in Online Appendix 1. The survey was administered between July 28 and August 12, 2015.
The survey questions focused on respondents' awareness of and attitudes toward clinical trials; willingness to participate in a clinical trial; perceptions of the risks, benefits, and motivators for participating in a clinical trial; and the sources to which they would turn for information. The questions in the survey were adapted, with permission, from a 2013 survey conducted by the Center for Information and Study on Clinical Research Participation (CISCRP), an independent Boston-based not-for-profit organization that has conducted several American and international surveys on public perceptions of and participation in clinical research over the past several years. 15, 16 The complete survey is available in Online Appendix 2.
The data were cleaned and deidentified by Ipsos, and provided to the research team to be analyzed. Cleaning included removal from the data set of the records of individuals who complete a survey in a much shorter time than would be anticipated by its length and those who provided the same response category for blocks of questions.
The research team conducted descriptive statistics of the survey findings. Selected questions were subjected to crosstabulations by respondent age, gender, education, and health status. As our analyses were hypothesis generating, we did not go beyond simple cross-tabulations.
The study was approved by the University of Toronto Health Sciences Research Ethics Board.
Results
The survey was completed by 1602 adults (800 in British Columbia; 802 in Ontario). Responses from the 2 provinces have been combined, as response profiles across provinces were virtually identical. The demographics of the population has been summarized in Table 1 .
Eleven percent of those surveyed had been invited at some time in the past to participate in a clinical trial; 6% reported someone close to them had been invited in the past. Those who had been invited were more likely to be older: 17% of respondents 65 years or older had been invited in the past to participate in a clinical trial. By contrast, 13% of those 55 to 64 years, 10% of those 35 to 54 years, and 8% of those 18 to 34 years of age had been invited in the past to participate in a clinical trial. A higher proportion (21%) of those who reported 2 or more health conditions reported having been invited in the past to participate in a clinical trial. Table 2 summarizes respondents' knowledge and perceptions of clinical trials. Most described their knowledge of clinical trials as either somewhat (48%) or very well informed (9%). Respondents were more likely to regard themselves as very well informed if (1) they described their health as "excellent" (22%); (2) they possessed graduate or postgraduate university education (17%); or (3) they possessed a professional degree (20%). In addition, we noted that higher proportions of those who identified their gender as "other" or "prefer not to answer" reported they were very well informed (28%) or not at all informed (22%). As this was a very small group (n¼18) and responses often polarized, we kept our findings in the tables but do not report further on this group.
Overall, 59% of respondents expressed either somewhat positive (41%) or very positive (18%) views toward clinical trials. Thirty-seven percent had neither positive nor negative views and 4% had negative or strongly negative views of clinical trials. There was little variation across age and between males and females. Respondents who expressed very positive views of clinical trials included those who described their health as "excellent" (28%) or "poor or very poor" (29%), those with higher levels of education (graduate and postgraduate 24%; professional degrees 22%) and those who had 2 or more chronic health conditions (28%).
Most respondents reported that clinical trials are either "somewhat safe" (75%) or "very safe" (14%). A higher proportion of respondents aged 65 years reported that clinical trials were somewhat or very safe. In addition, those who described their health as "excellent," those with higher education attainment, and those with 2 or more chronic conditions were more inclined to perceive clinical trials as very safe.
The greatest concerns about participating in a clinical trial were the possibility of encountering side effects (81%) and possible risks to overall health (52%). A further 33% of respondents identified the possibility of receiving a placebo as a "risk." Twenty-one percent had concerns over possible disclosure of their private medical information. Five percent felt there were no risks to participation.
Self-assessed knowledge of clinical trials was strongly correlated with positive views about clinical trials and about the safety of clinical trials. (Pearson chi-square, P ¼ .000). For example, 91% of those who felt very well informed had either very positive (57%) or somewhat positive (34%) views of clinical trials and 48% felt they were very safe. By contrast, only 19% of those who described themselves as not at all informed about clinical trials felt very (5%) or somewhat positive (14%) about clinical trials and 6% believed them to be very safe. If given the opportunity, most respondents were either somewhat (49%) or very willing (19%) to participate in a clinical trial (Table 3 ). Willingness to participate generally increased with age and with level of education. It was also greater among those with poor or very poor health, those with multiple chronic conditions, and those who had been invited before into a clinical trial, all of which were correlated with age.
The chief circumstances that would influence respondents' participation in a clinical trial were personal in nature, including if the respondent thought the treatment would help (83%) or cure them (79%), if the respondent had a terminal (78%) or chronic illness (78%), if there were no other medical option (78%).
Other considerations were logistical, including how far one had to travel (65%) and the time commitment (48%).
When asked to consider societal and personal benefits of participation in clinical research, respondents were more inclined to identify societal benefits of clinical trials over personal benefits (Figure 1 ). For example, 78% indicated that participation in clinical trials may help advance science; 78% felt that it may help save or improve the lives of patients; and 64% indicated that it may improve the health care system. By way of personal benefits, 67% felt that participation may improve their own health; 47% felt that they would probably get more time and attention from medical experts; 45% felt they may also get free care or medications; 40% felt it may help them understand their disease; and 49% felt they would derive personal satisfaction from knowing that they were helping others.
Advancing science and improving the health care system were identified more often among younger respondents. Improving the lives of patients was more often cited by older respondents. Compensation for participation (48%) was cited as a benefit particularly among younger respondents. A substantial minority believed either strongly (8%) or somewhat (30%) that people who participate in clinical trials are gambling with their health. A minority also agreed either strongly (6%) or somewhat (21%) that participants in clinical trials are treated "like experimental test subjects, not people."
Family physicians (77%) and specialty physicians (55%) were the sources to which respondents would most often turn for information if considering participating in a clinical trial. This was particularly the case among older respondents (Table 4 ). However, across all subgroups, family physicians were the top-ranked source to which people would turn for information. Following physicians, older respondents were more inclined to turn to more formal sources like a disease group or patient advocacy group. While still relying heavily on physicians, younger respondents were more inclined to turn to friends and family over more formal advocacy organizations. Across all age groups, the Internet was an important source of information for about one-third of respondents. Conventional media (television, newspapers, etc) and social media (Twitter, Facebook, etc) were the least frequently nominated sources of information across all groups.
Discussion
Generally, Canadians regard clinical trials positively, with overall perceptions that they provide societal and personal benefit. Support for and willingness to participate in clinical trials increased with age and was greatest among those with multiple chronic health conditions, those with higher levels of education and those who had previously participated in clinical trials.
The association of willingness to participate with age is inconsistent across studies. Nelson and colleagues found a lower willingness to participate among those aged 18-34, although the effect size of age was small. 8 Two other studies found no difference by age, 10, 17 and Trauth and colleagues found a nonmonotonic relationship in which middle-aged respondents had the greatest willingness to participate in a medical research study. 12 The finding that those with high-school education or less are somewhat less willing to participate in medical research is consistent with other recent surveys of the general population. 15, 17 However, in a Canadian study of cancer patients, Jones and colleagues found a substantially lower willingness to participate among those with a college or university degree (52%) compared with those with high school or less (82%). 10 The positive association of prior participation with willingness to participate in research suggests that their prior participation in clinical research was a positive experience. The finding that 43% of respondents felt either not very informed or not at all informed about clinical trials affirms the need to raise public awareness about clinical trials, so individuals are able to make better informed decisions. 12 Indeed, initiatives are under way in the UK and in Australia to increase the public's awareness of clinical research. 18, 19 In the UK, though, it was found that increased awareness did not translate into increased willingness to participate. 18 Respondents in our study were more inclined to identify societal benefits of clinical trial participation (advancing science and improving lives) and less inclined to identify personal benefits (free care and access to medical experts), as compared with the American study on which our study was modeled. 20 This leaning toward societal over personal benefits may, at least in part, be associated with Canada's publicly funded health care system. Surprisingly, there is little published in the peer-reviewed literature on this topic in the context of North America or Europe. Most is in the gray literature. Our findings are overall consistent with the closest contemporaneous equivalent: the CISCRP 2015 international study of public opinion of clinical trials. 15 Generally, attitudes and variation across age, gender, and health were very similar. Our respondents' overall willingness to participate in research was closer to that of European 
Limitations
This study examined 2 provinces in Canada. While they represent approximately half of Canada's population, there are limitations to the generalization of our findings to other provinces. This is a start, and we hope there will be collection of similar data in other provinces. Our study measured only people's views in the abstract. When faced with an actual opportunity to participate, decisions may differ from stated attitudes. Potentially interested people may still not participate because of a number of factors, including aspects of the study protocol, inconvenience and lifestyle issues, and financial reasons. 21 These logistical issues were explored in only a very cursory fashion. Also, we were not able to answer detailed questions such as why a respondent who had participated in research in the past answered in our survey that they would not again. This was a hypothesis-generating study to serve as an initial step in a larger patient engagement strategy. Therefore, only simple bivariate analyses were used to examine the association of several of the questions with age, gender, and self-reported health. No multivariable regression analyses were conducted to control for covariation. A small proportion of respondents who identified as neither male nor female responded quite differently from the rest of the sample. Though small numbers precluded drawing conclusions, this warrants further study. Finally, while the sampling method attempted to reproduce a representative population, we acknowledge that respondents consisted of a nonrandom sample of the Canadian population-particularly, those who participate routinely in online surveys.
Conclusions
We found generally positive attitudes toward clinical trials but considerable room for improvement in awareness and understanding of clinical trials. However, simply increasing public awareness of clinical research through the media may not increase participation. 18 Indeed, we found surprisingly little reliance on both conventional and social media. With all the possible sources of information available to the public these days, it is striking that physicians are, by far, the most popular sources to which people would turn for information if contemplating entering a clinical trial-particularly one's family physician. This has been observed elsewhere. 22 While this points to an important potential role for the clinician in helping patients wade through difficult decisions around clinical trial participation, clinicians generally have insufficient time in their patient encounters to engage on this subject. [23] [24] [25] Nor are they generally trained in how to discuss with patients critical issues like medical uncertainty (equipoise), which is a precondition for conducting a clinical trial. 26 Historically, since the 1979 Belmont Commission report, there have been careful attempts to distance the treating physician from the brokering of clinical trials. 27, 28 As we move toward practice-based research, the role of the family physician and other clinicians in assisting patients with such decisions must be addressed. 29 
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